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Fig. 1 Difference between current CO, capture method and CO, capture in oxy-fuel
combustion technology in pulverized coal combustion boiler
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Table 1 Properties of coal tested

Proximate analysis [wt.% dry] Ultimate analysis [wt.% d.af] |
Volatile matter i Fixed carbon | Ash | Moisture C H N (0] S |
[Coal A 30.3 56 13.7 2 80.97 9.32 | 1.47  7.79 | 0.45 |
*d. a. f.: dry ash free
o Lobe s AL . . o Primary gas
PRIGE EBRAL & OMENE [ % Fig. 2 (2R
T AU, PBHIRES. SR, Vass flow *"“' feeer
AUEHR G 36 L OV AT s B A AR S 4

controller .
«—— Water in

TWb, ARITERE FEFOREERT — — Water out
TNT 4 —FICELDERMEL, v A
7a—ay br—J 2LV L D
LA L & HiT, K2 EEMEE
BTH5A4 002720 LT, JSE
CAZEME, NEE - 40mm) ~EA LTV

18888

Secondary gas £ Injector

Distance(H)

Heater unit
Dilution gas
Sampling probe

Water in— ._

— Water out

%)ofi%\COZ'Oziﬁé\ﬁxiz’Db\fﬂi\

TIRELEALTWA, KnEiT, & Filterﬁ ,—’

JERIE L BXFIC LV MBA LTS, eee Ei{Q
Ar -

B E N CARRL L 72 BEAE Rl T A & R
BERFER 1%, o TV v Ta—7
I L CHEBE AR ETHOEEL TV 5,
B, Yo e —T73KE 2
HEMEICR-oTEBY, KBIZEV YT 7T a—TWNICBT D KGDH#ET 2
ELTWS, 7o, o7V v ra—T5%m~m WA T AL LTAr TAZFEANLT
BY, ZHICEY =T N TOREKEMBBIEL TV 5, sUEHRTUZE L T,
P TN TN L D RBEEERRL - DO —RREE RS A BT, RUNENDO T AR &
[l — 3 CRUBHR I AT 2 FH 5| 217> T\ 5,

Table 2 (2, CO-O, Seftfds L NZER LM DIRBEFE RS 2R ¥, MUSEFRERE X, T+
IBREES OIRE AT L, 1073~1123K & L7z, BRFIIT 1.2 L[EE L. CO-0, M0
B TOHIE, ERERE COp: 0,=79:21 & L TELASM LB TED L HIWE L,
7RE. ARAT ANTIRBEAERL T AHFITAFET D Ny HAIZE G Lk 5 Ar TR L LTz,

Oxy-fuel 2B DA% Table 3 127”9, BAFEIL, 1 RBIO 2RI AjiE, MPRMEE, &)
BHIEFG E25 X Table 2 O CO,-0, & L RIERTH D, 7272 L. Oxy-fuel e 138E 0 2 & 18R
THHFATHLDOT, Fig. 31T L 21T, 2 A AT NO I LT N,O DA A A L THE
BRERPET A ZMERL LT, 728, 2O, TOMMTESIZHYSY T 5 CO, D &A= D L
TaME—EER> TW\D, iz, SV RAEIEERT 255, MRS L > THET A0
FRENDDOT, PEH S 72 NO 38 L TN N,O DIEFE DK 80% DIEFEIZ 25 X 912 NO B &

0,+CO, or Air as sampling uni
Fig. 2 Schematics of electrically heated drop

tube combustor
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Table 2 Experimental conditions of CO,-O,and air combustion

Atmosphere C0,+0, Air
002:02 79 : 21
0.22 (0,)
Primary gas [L/min] 2 1.05 (Air)
0.83 (COy)
0.81 (0,)
Secondary gas [L/min] 2 3.85 (Air)
3.04 (COy)
Dilution gas (Ar) [L/min] 1.23
Dilution rate (Sample gas : Ar=1 : 4) 5
Stoichiometric air ratio 1.2
Pressure [atm] 1
Coal feed rate (g/min) 05 =005
Sampling distance from injecter [mm] 1300
Furnance temperature [K] 1073~1223
Table 3 Experimental conditions of oxy-fuel combustion
IAtmosphere CO,+0,+NO+N,0 Air
(0] 0.22
primary gas [L/min] .....? ............... 1-05 (Air)
co, 0.83
0, 0.81
Secondary gas [L/min] €0, 804 "x— v 3.85 (Air)
NO
N,O y
Dilution gas (Ar) [L/min] 1.23
Dilution rate (Sample gas : Ar =1 : 4) 5
Stoichiometric air ratio o 1.2
Pressure [atm] 1
Coal feed rate (g/min) 0.5 £0.05
Sampling distance from injecter [mm] 1300
Furnance temperature [K] 1073, 1223

YN0 ZfHIL TV 5B, 728, ARlOFEER Tl HO0 OFFBRIZEM L NO 3 L O N,0 DA

BRI NT=G2/E LT,

5. REUSEEMIC XD N,O Z& T NOX DA RLEBFHT
S R ARAT XL Y 7 b TH DH DARS ZfEA L7z, F7o. KA
GRI-mech3.02[4] % F AR [E AR R S [5] 2 B LT, 4 EOERSE & 52 DfbFFE
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Fig. 3 Experimental procedures of simulated oxy-fuel combustion
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WEVRM L, Tyva bb—8—iE&id, BRERIRZICBW TR Ea &Nl Ly
ERE L TRRBERZRD D HIETH D, ALY, CO»0, KM TITZERSM & il LTk
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XN EMNBLAELTELDTHDLEEELTWS, . EBICHEl: CaROBREESE) %
BRI A, BRFEMTIHERSBRBEICE D ARERWABRE CTH - 72DITxt LT,
CO-O, M TIIREA LT AIRDIE T T H2DOHTH Y | BRGM & bl U TR IR BED R
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Fig. 4 Comparison of conversion under air with CO,-O, combustion conditions
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T T 5,

6. 3 Oxy-fuel &M Td NO I LT N,O DA R

Fig. 6 (2, 1073K (Z331F % Oxy-fuel S (PEA AMEERSE) TD NO 8 LU N,O DAERL
Rt D EBRAER 2T, PO, eV AEEROEEEZ RL TWD, 77205,
Recycle times 0 |% CO,-0, & TiEH - NO B3 LT N,O ~DHsHaRAZ R L TEY |
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LovL, RGOSR L T 5 & NO #E#RI1IH 1/3 £ TEBLTWD, —77,
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Fig. 5 Comparison of NO and N,O concentrations under air with CO,-O, conditions
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Fig. 6 NO and N,O concentrations under oxy-fuel combustion condition at 1073 K
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Fig. 7 Comparison of temperature dependence of NO and N,O conversions between the
experimental and the calculation results
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Fig. 8 Calculation results of NO and N,O concentrations under oxy-fuel condition
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Fig. 9 Reaction paths to produce or decompose NO and N,O under oxy-fuel and air conditions
at 1073 K
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